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lis document has been translated by computer. So the translation may not reflect the original precisely. 
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j-e Given where **** Matter in Pretensioner Cartridge or Air Bag's Explosion Object is Touched. Energy 
enditure is the thin film bridge type shot firing circuit which functions few at high speed, (a) The product made fi-om 
ramie, i.e., the substrate made fi-om an alumina, (2) which has the nominal thickness of about 0.635mm (0.025 
les) (b) It has the thin fihn bridge by which the laminating was carried out to this substrate. This thin fihn bridge A 
1 a thickness (1 thru/or 2 microns) by which consists of the mutual preselected metal system presentation, and the 
Ige is carried out to other metal layers resistive layer (1), (bl) The seed layer of the 1st film, i.e., gold, thermally 
or-deposited on said resistive layer (1) to the thickness of 0.015 microns (0.6 microinches) thru/or about 5.08 
rons (200 microinches) (3), (b2) (b3) It has the 2nd thick film which consists of the gold and platinum by which 
;troplating was carried out on said 1st film which counters, or the metal like aluminum. The thin film bridge type 
t firing circuit concerned Further Thin film bridge type shot firing circuit characterized by having the power-source 
ms cormected to said resistive layer (1) by the (c) conductor (10). 

and it is Said Resistive Layer (1). [ Thin Film Bridge Type Shot Firing Circuit According to Claim 1 ] 

. the thin fihn bridge type shot firing circuit characterized by being ** Nichrome and vapor-depositing this resistive 

a- thermally on said substrate (2). , „ t 

and it is Said Resistive Layer (1). [ Thin Film Bridge Type Shot Firing Circuit Accordmg to Claim 2 ] 

: thin film bridge type shot firing circuit where ************ is characterized by being 0.1 thru/or 20 ohms/square. 

and it is Said Resistive Layer (1). [ Thin Film Bridge Type Shot Firing Circuit According to Claim 1 ] 

; the thin film bridge type shot firing circuit characterized by being ** and tantalum nitride and carrying out 

ttering of this resistive layer on said substrate (2). 

and it is Said Resistive Layer (1). [ Thin Film Bridge Type Shot Firing Circuit According to Claim 4 J 
; thin film bridge type shot firing circuit where ************ is characterized by being 0.1 thru/or 20 ohms/square, 
ixplosion object of pyrotechnics pretensioner cartridge or air bag who is explosion object of pyrotechnics 
tensioner cartridge or air bag having thin film bridge type shot firing circuit of claim 1 , and is characterized by 
luding earthing means (9') of dielectric which connects one side of said conductor (10) to said thin fihn bridge, 
ixplosion object of pyrotechnics pretensioner cartridge or air bag characterized by said earthing means consisting of 
5S in pyrotechnics pretensioner cartridge according to claim 6 or air bag's explosion object, 
ixplosion Object of Pyrotechnics Pretensioner Cartridge or Air Bag Characterized by Having Component of (D) 
n the Following (a) : (a) The header assembly with which it was loaded (8) : this header assembly The conductor 
) which counters is fixed, said conductor is joined to the header assembly concerned by epoxy or the eutectic means 
. and it is in contact with the thin film bridge containing the resistive layer (1) which has 0.1 thru/or 20 ohms 
juare ] sheet resistivity by which the laminating was carried out.; 

Initiator mixture (12) : this initiator mixture is held in the compactor sialid (1 1) held positively, this compactor sialid 
itains the supporting structure (13) holding the held powder, and this supporting structure is prepared between the 
liliary powder plate (14) and the compression plate (15).; 

Output shell (11') : this output shell has held the output loading object of the explosives (12') positioned so that it 
y collaborate with said initiator mixture (12) while connecting with said header assembly (8).; 
Power source : this power source is connected to said resistive layer (1). 

ixplosion object of pyrotechnics pretensioner cartridge or air bag who is pyrotechnics pretensioner cartndge 
irding to claim 8 or air bag's explosion object, and is characterized by having earthing means (9') of dielectnc which 
meets one side of said conductor (10) to said thin film bridge. 

It is the explosion object of the pyrotechnics pretensioner cartridge or air bag characterized by said earthing means 
isisting of glass in a pyrotechnics pretensioner cartridge according to claim 9 or an air bag's explosion object. 
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In Pyrotechnics Pretensioner CartiS^Rccording to Claim 8 or Air Bag's E^S^Rn Object (a) The product made 
n a ceramic, i.e., the substrate made from an alumina, (2) which has the nominal thickness of about 0.635mm (0.025 
les) (b) A with a thickness (1 thru/or 2 microns) by which consists of the mutual preselected metal system 
mentation, and the bridge is carried out to the metal membrane to which others were joined resistive layer (1), (c) The 
film which consists of the gold thermally vapor-deposited on said resistive layer (1) to the thickness of 0.015 
rons (0.6 microinches) thru/or about 5.08 microns (200 microinches) (seed layer) (3), Film which consists of the 
e of the gold by which electroplating was carried out on the film of the (d) this 1st gold (4) 
: explosion object of the pyrotechnics pretensioner cartridge or air bag characterized by having **. 
The explosion object of the pyrotechnics pretensioner cartridge or air bag characterized by said resistive layer (1) 
ig Nichrome in a pyrotechnics pretensioner cartridge according to claim 11 or an air bag's explosion object. 
The explosion object of the pyrotechnics pretensioner cartridge or air bag characterized by said resistive layer (1) 
ig tantalum nitride in a pyrotechnics pretensioner cartridge according to claim 1 1 or an air bag's explosion object. 
It is the explosion object of the pyrotechnics pretensioner cartridge or air bag characterized by including the 
jentation of the hydronalium boron system in which said initiator mixture (12) can ignite in a pyrotechnics 
lensioner cartridge according to claim 8 or an air bag's explosion object. 

It is the explosion object of the pyrotechnics pretensioner cartridge or air bag characterized by including the 
sentation of the hydronalium boron system in which said initiator mixture (12) can ignite in a pyrotechnics 
censioner cartridge according to claim 1 1 or an air bag's explosion object. 

The explosion object of the pyrotechnics pretensioner cartridge or air bag characterized by having the earthing 
ms (9') of the dielectric which connects one side of said conductor (10) to said thin film bridge in a pyrotechnics 
tensioner cartridge according to claim 11 or an air bag's explosion object. 

The explosion object of the pyrotechnics pretensioner cartridge or air bag characterized by said earthing means 
sisting of glass in a pyrotechnics pretensioner cartridge according to claim 16 or an air bag's explosion object. 
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FAILED DESCRIPTION 



tailed Description of the Invention] 

lin film bridge type explosion object and its manufacture approach Background of invention A thin film bridge type 
losion object can be widely used as a starting device for exploding an explosives. About the safety of an automobile 
If, the cure against protection of the crew from an accidental collision is developed, and the pressure cartridge of the 
otechnics actuation mold for the pretensioner (beforehand tension means) of a seat belt and an air bag is developed. 
: says to a detail more, this invention is prepared on the ceramic and relates to the pyrotechnics pressure cartridge or 
losion object using the thin-film-resistor component as which it is low energy and the **** matter is operated at high 
ed. The vocabulary a "thin-fihn-resistor component" means the resistance element of the arbitration like the tantalum 
ide or Nichrome (nickel/chromium) deposited on a ceramic or the ingredient in which other covering is possible by 
evaporation method, the sputtering method, or other approaches in this specification. Although a semi-conductor 
Ige and a traditional bridge signal wire line should be satisfied about many points, they do not satisfy all the 
owing conditions characterized as follows. That is, such conditions are high-speed functionality (namely, since 
vet is given time amount shorter than 100 microseconds), low energy consxmiption (that is, fewer than a 1mm joule), 
y high static discharge (ESD) endurance (namely, for 0.1 microseconds a maximum of 24A 1,1 SOW dissipation), and 
resistance by which it was stabilized very much while ignition energy was given. 

; thin film bridge known as TFB said on these specifications is electrically equivalent to a resistor. A thin film bridge 
ws the reading value of the value determined with the geometry (namely, the die length, width of face, and thickness 
I resistance element), when it measures with an ohmmeter, i.e., an electrical resistance meter. Although the nominal 
ue of this circuit is 2 ohms, other proper values are possible for it by changing the geometry of a bridge. A 
iperature resistance coefficient is very small, namely, the resistance change accompanying temperature fluctuation ~ 
•* — it is small. 

ally, the resistance from d.c. to hundreds of MHz is stable in the condition that a reaction component does not exist, 
t summarizes, TFB, i.e., a thin film bridge, is the easy electrical part which can be predicted [ that it is very stable 
I ], and even when heating between ignition pulses, it can be fabricated as a standard resistor. 

■ an end user, TFB looks like an easy resistor until it makes a powder light. In low firing current, the temperature of a 
ige reaches the ignition temperature of a powder, before reaching the melting point of this resistance bridge. Ignition 
es place, a reaction breaks or, finally a bridge is dissolved by firing current (Kaisei is carried out by conibustion). In 
her firing current, the temperature of a bridge rises rapidly in all ignition fields to the temperature to which this 
istance bridge evaporates. 

len such a rapid temperature rise arises, the plasma is emitted into a powder and an ignition process is made to start, 
above from the technique of the usual bridge wire to TFB - 100 microseconds was set up within the limits of the 
hnical advance as a upper limit of a uptime. If it says to a detail more, all sensibility tests and the specification of all 
ition shall be based on the explosion which lights a powder between time amount shorter than 100 microseconds 
aking nominal time amount into 50 microseconds) and which should be satisfied. A lower table is a semi-conductor 
dge (SCB) by which current marketing is carried out. 

d the advantage of TFB to the usual bridge signal wire line is shown clearly, 
e comparison of SCB to TFB of this invention, and heat ray equipment 
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conventional technique The example about the thin film bridge of the conventional technique which should be 
srved is as follows. 

. Pat. No. 3,669,022 (artificer: Dahn, et al., date-of-issue:June 13, 1972) is indicating the thin film bridge equipment 
1 film bridge equipment) which can be used as a fuse or an explosion initiation device. This equipment is equipped 
1 the diaphragm structure of the shape of a layer established between the conductive layers by which the bridge was 
ied out to titanium or aluminum, and is limited to the application which explodes **** explosiveses, such as PETN, 
RDX,HNS. ^ ^ 

. Pat. No. 4,409,898 (artificer: Blix, et al., date-of-issue:October 1 8, 1983) is indicating the electnc igniter used with 

in ammunition. 

. Pat. No. 4,708,060 (artificer: Bickes, et al., date-of-issue:November 24, 1987) is indicating the igniter of a semi- 
ductor system sxiitable for lighting an explosives. This semi-conductor bridge makes the wafer of sapphire or silicon 
e silicon. 

. Pat. No. 4,729,315 (artificer-roffit, et al., date-of-issue:March 8, 1988) is indicating the approach of connecting a 
mator, i.e., a triggering device, using the explosives hold shell which has a bridge type explosion object. The process 
:ess used since the above-mentioned bridge type explosion object is constituted is extremely similar with the process 
:ess used for the semi-conductor processing for a beam lead device. The above-mentioned component needs to fix to 
slot of a header. 

. Pat. No. 4,819,560 (artificer :P ats, et al., date-of-issue: April 11, 1989) is indicating a transistor, a field-effect 
isistor, a four-layer component, zener diode, and the explosion ignition containing at least one element in a light 
tting device. Moreover, the above-mentioned explosion ignition needs the integrated circuit for controlling actuation 
his explosion ignition. 

.. Pat. No. 4,924,774 (artificer: Reiner Lenzen, date-of-issue:May 15, 1990) is indicating the pyrotechnics- 
ismission line which has the sheath of the output side formed fi-om plastic material or a polyvinyl chloride and which 
be lit, and this transmission line operates with the semi-conductor bridge which can operate an air bag inflator or 
: belt pretensioner. 

Pat. No. 4,976,200 (artificer: Benson, et al., date-of-issue:December 11, 1990) is indicating the igniter of the 
^sten thin film bridge type embedded at the substrate of silicon or sapphire using chemical vapor deposition. 
Tintemational patent public presentation 94/19661 (WO [ 94/19661 ], artificer:WiUis, et al., open day:September 1, 
'4) is indicating the approach of manufacturing and packing the silicon doped by Shinsei silicon or the 
:troexplosive device using the thin film of a tantalum. This approach includes the process which prepares a still more 
andant path cord and prepares the plated through hole (known as Bahia) of which /restoration was done through the 
2on chip itself. 

.line of invention It will be understood by this contractor that this invention offers the assembly and its manufacture 
roach of the explosion object of the low energy mold which is cheap and fiinctions on a high speed which equipped 
it is marketed today with the ESD endurance which is not seen. In case the igniter of the resistance of this invention 
ed on a thin film is produced, it is what should be observed not to need the matter of a styphnic-acid (styphnate) 
tem at all. This invention is characterized by two different resistance element constituents, i.e., Nichrome, and 
talum nitride (Ta2N). the constituent of the preselected resistance ~ the predominance of an ingredient and a process 
esponding - an alumina substrate top - heat vacuum evaporation© - or sputtering is carried out and Nichrome is 
lor-deposited thermally. 
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le manufacture approach of this invration, a thin-film-resistor component / resistor chip is attached in the header 
lained later, and is connected to a validation circuit by 2 or the aluminum conductor beyond it. a standard micro 
tronic process - using - about 50.8mm(2,0 inches) x - about 50.8mm (2.0 inches) wafer forms about 900 same 
ve-mentioned circuits substantially mutually. What is contained in the purpose of this invention is attaining the 
leling with an easy electric load for two or more juxtaposition- functions and a list. Moreover, this technique that 
mbles a pyrotechnics-gas generator is applied to the loading technique of the powder of the shape of dry type or a 
ry. 

engine performance between ignition operations of the thin film bridge of this invention is influenced with the 
ator mixture which contacts closely on the volume of a bridge, contact to the alumina ceramic under [ of a bridge ] 
nd the fi-ont face of a resistance element. When a current acts on bridge resistance, a heating operation arises in the 
mie of a bridge. Power is generated according to I2R. Then, the temperature of a bridge rises like the resistance 
:ing element of arbitration, and the temperature rise about the given firing current is controlled by the mass and the 
nfic heat of a bridge. The above-mentioned temperature rise can be adjusted and various ignition sensibility and a 
can be made to produce the tolerance over electric danger (for example, static discharge, a misfire current, and 
osure of various radio fi-equencies (r. f.)) by adjusting a format to the ratio of a different surface area bigeminum 

iuCt. n . ' r 

explained later, the main pxirposes of this invention at the time of applying to the safety device for automobiles are 
icing ignition timing and energy expenditure required in order to operate an air bag and the pyrotechnics-cartridge of 
same safety device, 

er purposes which manufacture the pyrotechnics explosion object of this invention and use this include the following 
ters, 

: thin film explosion object which is proved by passing 500 picofarad (25-kilovolt static discharge being performed 
►ugh a 5,000-ohm resistor) and 150 picofarad (8-kilovoh static discharge being performed through a 330-ohm 
stor), without showing measurable performance degradation and which has ESD endurance is formed. 
: explosion object of the type of the pretensioner cartridge or air bag who does not need nickel or other diffusibiUty 
ter for the structure is offered alternatively. 

! explosion object of the type of the pretensioner or the air bag suitable for the equipment of the conventional bridge 
s type is offered alternatively. 

5 advanced method of manufacturing the thin film bridge circuit of this invention that all can manufacture the thin 
1 bridge type shot firing circuit of the same many at a low price substantially is offered using the standard thin film 
cess usually used in micro electronic industry. 

J pretensioner of this invention which does not need to use the matter of a styphnic-acid (styphnate) system, or an air 
:*s explosion object is offered alternatively. 

h regards to the diameter of a header, there is nothing and the explosion object of the pretensioner cartridge or air 
; who operates good equally is offered alternatively. 

; uptime which is reproducible by low energy is offered, and the explosion object of the pretensioner or the air bag 
3 has the application which can be used for commercial shot and a commercial oil well is offered altematively. 
)lanation of a drawing Drawing 1 is the rough side elevation of the pyrotechnics pressure cartridge of a thin film 
Ige (TFB) mold including the header assembly manufactured according to this invention (refer to dramngA ). 
rawing ! A shows roughly the validation circuit for the above-mentioned pressure cartridge, 
i win g 2 is the expanded sectional view of the thin-film-resistor component of this invention. 

iwing 3 is the expanded sectional view of the common semi-conductor bridge (SCB) of the conventional technique, 
iwing 4 is the top view showing the installation to the above-mentioned header assembly of a thin-film-resistor 
flponent / resistor chip. 

iwing_5 is the rough side elevation of the same TFB as drawing 1 , and shows the example of modification of a same 
e-like header assembly. 

iirable example explanation Dra\ying 1 shows the pyrotechnics pretensioner cartridge of a thin film bridge (TFB) 
Id equipped with the positive powder maintenance device 1 1 . This pretensioner cartridge is the requirements for 
ng and carrying out skillful ****** of the explosion stimulus at the mixture of the initiator/explosives by which 
npression molding was carried out from the thin film bridge in this invention. 

5 mixture 12 of the initiator/explosives of this invention in the header assembly 8 with which it was loaded contains 
matter of a hydronalium borate system. Other proper matter which can explode using a potassium-perchlorate 
nium subhydride (TiH1.65KC104), a potassium-perchlorate zirconium and heat conduction, or heat transfer can be 
d. 
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efore, the above - the positive maintenance device 1 1 is required in order tofixahd transmit an explosion stimulus 
le mixture 12 of the initiator/explosives by which compression molding was carried out from the thin film bridge 1 . 
above - positive maintenance/compressive force act as follows. That is, the initiator mixture 12 is solidified around 
thin film bridge 1 and the conductor (shown in drawing 1 A as pins A and B) 10. While receiving various 
ironment-exposure, the inifiator mixture which carried out [ above-mentioned ] solidification tends to lose touch 
1 a thin film bridge (TFB), and, thereby, positive maintenance or fixed compressive force is needed. 
: equipped with the positive supporting structure 13, the compactor, i.e., the compressor, needed for this purpose, and 

supporting structure is the disk of the wave washer held between the auxiliary powder plate 14 and the compression 
:e 15. As proved in the experiment 1 and experiment 2 which are shown later, it is desirable rather than any positive 
ntenance does not perform such maintenance, and the compactor 13 of the above-mentioned wave washer gives the 
imal compressive force, therefore, the above for maintaining the relation to which it was [ between explosives 
iture and the bridge type resistance element 1 ] close - the transfer with the high dependability of explosion energy 

a reproducible ignition quality are certainly acquired by positive and continuous existence of compressive force. 
; pyrotechnics pressure cartridge includes the header assembly 8 with which it was loaded, and the conductive pin is 
eloping throu^ this header assembly (refer to drawing 1 A). 

lese pins A and B contact the thin-film-resistor bridge (FRB) 1, and form 1.80 - 2.40-ohm resistance. Please also 
jr to drawing 4 which shows the thin-film-resistor component 1 and the header assembly 8 to coincidence. 
mng i is the expanded sectional view of the typical thin-film-resistor component (FRB) 1, Generally a base 
strate / ceramic wafer 2 is about 0.635mm (0.025 inches). 

* having ~ **** ~ detailed ****** - it is formed from detailed aluminum 203. The 1st process in the 
lufacture approach is performing selected sputtering of a resistive layer 1 or the selected heat vacuum evaporationo, 
attaining per [ 0.1 ] square thru/or 20-ohm sheet resistivity. Nichrome is made to vapor-deposit thermally on the 
strate of aluminum 203 of 99.6% of purity. In performing another selection, it carries out sputtering of the tantalum 
ide (Ta2N) on an alumina (aluminum 203) with a thickness of about 0.635mm (0.025 inches). Between the above- 
itioned sputtering process or a vacuum evaporationo process, the seed layer 3 of the pure gold of about 0.015 thru/or 
3-micron (0.6 thru/or 200 microinches) extent is given similarly. Next, electroplating of the last layer 4 which 
sists of gold or other proper metals (for example, metal like aluminum or platinum joinable to the lead wire 10 of 
mnum) is carried out to thickness required to support extemal aluminum pin / wirebonding. Then, a series of optical 
osure photolithography) and the process of etching are given to the plated above-mentioned substrate, the ingredient 
ich is not desirable is removed, and the wafer which consists of the resistance element by which plurality was 
ipleted by this is obtained. Next, as this wafer is cut in the shape of a die, for example, it is shown in drawing 4 , 
ebonding can be attached and carried out to the proper header assembly 8. It is an important point that the diameter 
he above-mentioned header assembly is changed and various applications can be suited. 

iwing 3 is the expanded sectional view of the typical semi-conductor bridge (SCB) of the conventional technique. 
5 start ingredient of the process which manufactures SCB consists of film 5 of the thin Shinsei silicon whose 
jkness is about 2 micrometers, and epitaxial growth of the film of this Shinsei silicon is carried out on sapphire with a 
:kness of about 500 micrometers or the wafer 6 of single crystal silicon, the 1st process which manufactures SCB - 
above - it is the process which dopes the thin silicon film 5 to homogeneity, and obtains desired conductivity or 
ired resistivity. Generally the above-mentioned doping process includes the process which diffuses impurities 
ious at a certain high temperature, and the process which forms a bonding layer (generally aluminum) 7 on the 
con film 5 doped beforehand with the sputtering method or vacuum deposition after that. Usually, a series of optical 
►osure or the process of etching is given to the above-mentioned wafer, the ingredient which is not desirable is 
loved, and the wafer which consists of the semi-conductor bridge where plurality was completed by this is obtained, 
s wafer can be cut in the shape of a die, and wirebonding can be attached and carried out to the assembly of a high 
er from that of a degree. The big fault of the above-mentioned technique is changing resistance sharply between 
iting. the time of resistance of a bridge being the two times of the initial value generally, and reaching the melting 
nt of a bridge after that - the initial value — it becomes half mostiy. 

x)ntrast with this, alternative Nichrome and the alternative thin film bridge of tantalvim nitride have very stable 
istance, when it heats. Similarly, much equipments can be made to be able to light easily according to a common 
Tgy source, and an overall resistance load can be easily predicted at the time of arbitration. 

iwingj4 shows the condition of having attached the resistance thin film 1 in the front face of the header assembly 8 
h epoxy 9 or an eutectic means. The conductor 10 used in order to connect a thin film bridge is about 0.025mm 
)01 inches) thru/or about 0.508mm (0). 

2y are the unit which has the diameter of 020 inches, or two or more aluminum. The desirable method of attaching 
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e conductors in a substrate is for jK^tfk, the ultrasonic wirebonding methc^Klfciis invention, it is important that 
above-mentioned wirebonding is made into temperature low enough, and formation of metal interspace spare time is 
'ented and it is made not to weaken association to the interface of a substrate pad by this. 

wing 5 shows the example of modification of the shape of the same axle of the header assembly 8 which showed to 
ving 1 and was explained above. Right-hand side current-carrying pin A is shown in the condition of being 
inded, through the metal header 8, and the edge where this current-carrying pin was sealed is embedded at the 
ectric, i.e., glass. 

following experiments were conducted according to desirable description of this invention. 

eriment 1 It experimented, in order to prove the effectiveness of various positive maintenance devices including the 
cture of the compression pad of silicone rubber, the structure of the lid of magnesium of having a hollow, and the 
cture of a wave washer. The pressure cartridge of two or more groups who have above-mentioned positive 
ntenance structure was manufactured, and the thenmal shock between -12-degreeC and +90-degreeC was repeated 
times, and was given. The lower table shows the bumout time amount which the thin film bridge which has such 
ous stmctures can be burned off, i.e., is disconnected. 





(-40" C) 


(+95'' C) 




7 5^-< if D|i>* 


6 ^ Dtl>* 






5 9^^i?cit> 




5 2 v>< ^ D|i> 




^7 "y iy^ 




4 7 v>r ^a|J> 



»eriment 2 Except for having repeated the thermal shock between -65-degreeC and +125-degreeC 25 tinies, and 
ing given it, the above-mentioned experiment 1 and the same experiment 2 were conducted. The result is shown in a 
er table. 

(-4 0'* C) (+9 5° C) 
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ten the above-mentioned experiment does not prepare a proper place a positive maintenance device, the uptime 
ermined by the burnout (bum off) of a bridge is long about 50%, and it is shown that failure of explosion may arise. 
)plementary experiment The experiment of some additions was conducted about the thin film bridge (TFB) which 

the resistance element of Nichrome or tantalum nitride, and various semi-conductor bridges (SCB). In addition, all 
hese bridges were in the nominal range of 2 ohms. SCB which used Lynn as a dopant was evaluated on the substrate 
sapphire and silicon. This SCB had the geometry of the bridge formed so that it might have ESD endurance. The 
ult is shown to a current commercial target in a lower table as compared with the case of some available typical heat 

equipments. 
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larges to 25kV and the above-mentioned structure 1 A shows after that the capacitor of 500 picofarad which 
:harged to the test piece through the resistor of 5 kilohm. The discharge switch is formed as two near metal balls, 
icture 2B is charged to 8kV, after that, the capacitor of 1 50 picofarad which discharged to the test piece through the 
-ohm resistor is shown, and this capacitor has the same discharge switch as structure 1 A. 

ed on the above-mentioned contents of instruction, many the examples of modification and modificaUons of this 
jntion can be considered. For example, the application of this invention explained above (adding to the safety device 

automobiles), j i- * 

extended to use by the commercial shot and commercial oil well by which the aircraft for commerce and a list are 
3d for the uptime of the high speed which has repeatability in a small ignition and a list by low energy. 
Tefore, it is recognized as the vocabulary which this invention person etc. used in the top not being what is for 
laining the desirable example of this invention in instantiation, and limits the range of this invention. The reference 
k used can be set to written-to claim of the attachment which is only thing on expedient and does not have restrictive 
lantics at all within the Hmits, and fliis contractor can carry out this invention with gestalten othea: than the gestalt of 
ve-mentioned specification. 

irefore, the range of this invention is prescribed by the publication of the following claims. 



anslation done.] 
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